Background {#Sec1}
==========

Fractional calculus has found many demonstrated applications in extensive areas of applied science such as dynamical system in control theory, viscoelasticity, electrochemistry, signal processing and model of neurons in biology (Podlubny [@CR33]; Hilfer [@CR17]; Adjabi et al. [@CR1]; Baleanu et al. [@CR2]; Kilbas et al. [@CR19]; Glöckle and Nonnenmacher [@CR13]; Mathai et al. [@CR25]). Recent studies observed that the solutions of fractional order differential equations could model real-life situations better, particularly in reaction-diffusion type problems. Due to the potential applicability to wide variety of problems, fractional calculus is developed to large area of Mathematics physics and other engineering applications. Several researchers have investigated fractional kinetic equations as its possible applications in diverse physical problems. In this connection, one can refer to the monograph by various works (Saichev and Zaslavsky [@CR35]; Haubold and Mathai [@CR16]; Saxena et al. [@CR38], [@CR39], [@CR40]; Saxena and Kalla [@CR41]; Chaurasia and Pandey [@CR7]; Gupta and Sharma [@CR15]; Chouhan and Sarswat [@CR10]; Chouhan et al. [@CR9]; Gupta and Parihar [@CR14]). Recently, many papers investigated the solutions of generalized fractional kinetic equations (GFKE) involving various types of special functions. For instance, the solutions of GFKE involving M-series (Chaurasia and Kumar [@CR6]), generalized Bessel function of the first kind (Kumar et al. [@CR24]), Aleph function (Choi and Kumar [@CR8]) and the generalized Struve function of the first kind (Nisar et al. [@CR30]). Here, in this paper, we aim at presenting the integral transforms and the solutions of certain general families of fractional kinetic equations associated with newly defined Galué type generalization of Struve function.

Galué ([@CR12]) introduced a generalization of the Bessel function of order *p* given by$$\documentclass[12pt]{minimal}
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                \begin{document}$$\begin{aligned} _{a}J_{p}\left( x\right) :=\sum _{k=0}^{\infty }\frac{\left( -1\right) ^{k}}{ \Gamma \left( ak+p+1\right) k!}\left( \tfrac{x}{2}\right) ^{2k+p}, \quad x\in {\mathbb {R}},a\in {\mathbb {N=}}\left\{ 1,2,3,\ldots \right\} \end{aligned}$$\end{document}$$

Baricz ([@CR3]) investigated Galué-type generalization of modified Bessel function as:$$\documentclass[12pt]{minimal}
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The Struve function of order *p* given by$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H_{p}\left( x\right) :=\sum _{k=0}^{\infty }\frac{\left( -1\right) ^{k}}{ \Gamma \left( k+3/2\right) \Gamma \left( k+p+\frac{3}{2}\right) }\left( \tfrac{x}{2}\right) ^{2k+p+1}, \end{aligned}$$\end{document}$$is a particular solution of the non-homogeneous Bessel differential equation$$\documentclass[12pt]{minimal}
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                \begin{document}$$\Gamma$$\end{document}$ is the classical gamma function whose Euler's integral is given by (see, e.g., Srivastava and Choi [@CR50], Section 1.1):$$\documentclass[12pt]{minimal}
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The Struve function and its more generalizations are found in many papers (Bhowmick [@CR4], [@CR5]; Kanth [@CR18]; Singh [@CR42]; Nisar and Atangana [@CR29]; Singh [@CR43], [@CR44], [@CR45], [@CR46]). The generalized Struve function given by Bhowmick ([@CR4])$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} H_{l}^{\lambda }\left( x\right) =\sum _{k=0}^{\infty }\frac{\left( -1\right) ^{k}\left( \frac{t}{2}\right) ^{2k+l+1}}{\Gamma \left( \lambda k+l+\frac{3}{2 }\right) \Gamma \left( k+\frac{3}{2}\right) }, \quad \lambda >0 \end{aligned}$$\end{document}$$and by Kanth ([@CR18])$$\documentclass[12pt]{minimal}
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Singh ([@CR42]) found another generalized form as$$\documentclass[12pt]{minimal}
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                \begin{document}$$\mu$$\end{document}$ is an arbitrary parameter. Another generalization of Struve function by Orhan and Yagmur ([@CR32], [@CR31]) is,$$\documentclass[12pt]{minimal}
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Motivated from ([1](#Equ1){ref-type=""}), ([3](#Equ3){ref-type=""}) and ([10](#Equ10){ref-type=""}), here we define the following generalized form of Struve function named as generalized Galué type Struve function (GTSF) as:$$\documentclass[12pt]{minimal}
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                \begin{document}$$\mu$$\end{document}$ is an arbitrary parameter and studied fractional integral representations of generalized GTSF.

The generalized integral transforms defined for $\documentclass[12pt]{minimal}
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                \begin{document}$$\mathfrak {R}{(\lambda )}>0$$\end{document}$ are given in Saigo ([@CR36]), (also, see Samko et al. [@CR37]) respectively as$$\documentclass[12pt]{minimal}
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                \begin{document}$$_pF_q$$\end{document}$ is the generalized hypergeometric series defined by (see, *e.g.*, Rainville [@CR34], p. 73):$$\documentclass[12pt]{minimal}
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                \begin{document}$$\lambda \in {{\mathbb {C}}}$$\end{document}$) by (see Srivastava and Choi [@CR50], p. 2 and p. 5):$$\documentclass[12pt]{minimal}
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The results given in Kiryakova ([@CR23]), Miller and Ross ([@CR26]), Srivastava et al. ([@CR48]) can be referred for some basic results on fractional calculus. The Fox--Wright function $\documentclass[12pt]{minimal}
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Fractional integration of ([11](#Equ11){ref-type=""}) {#Sec2}
=====================================================

The following lemmas proved in Kilbas and Sebastian ([@CR21]) are needed to prove our main results.

**Lemma 1** {#FPar1}
-----------

(Kilbas and Sebastian [@CR21]) *Let*$\documentclass[12pt]{minimal}
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**Lemma 2** {#FPar2}
-----------

(Kilbas and Sebastian [@CR21]) *Let*$\documentclass[12pt]{minimal}
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The main results are given in the following theorem.

**Theorem 1** {#FPar3}
-------------
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Proof {#FPar4}
-----
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Proof {#FPar7}
-----
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**Corollary 2** {#FPar8}
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Application {#Sec3}
===========

In this section, we infer the solution of fractional kinetic equation including generalized GTSF as an application. For this investigation, we need the following definitions:

The Swedish mathematician Mittag-Leffler introduced the so called Mittag-Leffler function $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$E_{\alpha }\left( z\right)$$\end{document}$ (see Mittag-Leffler [@CR27]):$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} E_{\alpha }\left( z\right) =\sum _{n=0}^{\infty }\frac{z^{n}}{\Gamma \left( \alpha n+1\right) }\quad \left( z,\alpha \in {\mathbb {C}};|z|<0,{\mathcal {R}}\left( \alpha \right) >0\right) . \end{aligned}$$\end{document}$$and $\documentclass[12pt]{minimal}
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The familiar Riemann-Liouville fractional integral operator (see, e.g., Miller and Ross [@CR26]; Kilbas et al. [@CR19]) defined by$$\documentclass[12pt]{minimal}
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Kinetic equations {#Sec4}
-----------------

The standard kinetic equation is of the form,$$\documentclass[12pt]{minimal}
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                \begin{document}$$_{0}D_{t}^{-1}$$\end{document}$ is the special case of the Riemann-Liouville integral operator and c is a constant. The fractional generalization of ([30](#Equ30){ref-type=""}) is given by Haubold and Mathai ([@CR16]) as:$$\documentclass[12pt]{minimal}
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                \begin{document}$$_{0}D_{t}^{-\upsilon }$$\end{document}$ defined in ([26](#Equ26){ref-type=""}).

Recently, Saxena and Kalla ([@CR41]) considered the following equation$$\documentclass[12pt]{minimal}
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For more details about the solution of kinetic equations interesting readers can refer (Saxena and Kalla [@CR41]; Nisar and Atangana [@CR29]).

Solution of fractional kinetic equation involving ([11](#Equ11){ref-type=""}) {#Sec5}
-----------------------------------------------------------------------------

In this section, we will discuss about the solution fractional kinetic equation involving newly defined function generalized GTSF to show the potential of newly defined function in application level.
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Taking the Laplace transform of ([34](#Equ34){ref-type=""}) and using ([11](#Equ11){ref-type=""}) and ([27](#Equ27){ref-type=""}), gives$$\documentclass[12pt]{minimal}
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Integrate the integral in ([35](#Equ35){ref-type=""}) term by term which guaranteed under the given restrictions and using ([5](#Equ5){ref-type=""}), we get: for $\documentclass[12pt]{minimal}
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The following results are more general than ([38](#Equ38){ref-type=""}) and they can derive parallel as above, so the details are omitted.
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Conclusion {#Sec6}
==========

In this paper, we investigated the integral transforms of Galué type generalization of Struve function and the results expressed in terms of Fox--Wright function. By substituting the appropriate value for the parameters, we obtained some results existing in the literature as corollaries. The results derived in section \"[Application](#Sec2){ref-type="sec"}\" of this paper are general in character and likely to find certain applications in the theory of fractional calculus and special functions. The solutions of certain general families of fractional kinetic equations involving generalized GTSF presented in section \"[Conclusion](#Sec3){ref-type="sec"}\". The main results given in section \"[Solution of fractional kinetic equation involving (11)](#Sec5){ref-type="sec"}\" are general enough to be specialized to yield many new and known solutions of the corresponding generalized fractional kinetic equations. For instance, if we put $\documentclass[12pt]{minimal}
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